Adhesion, actin cytoskeleton organisation and the spreading of colon adenocarcinoma cells induced by EGF are mediated by alpha2beta1 integrin low clustering through focal adhesion kinase.
Both epidermal growth factor (EGF) and the extracellular matrix components have been implicated in the pathobiology of adenocarcinomas by somewhat poorly understood mechanisms. We have addressed this problem using an in vitro model comprising the colon adenocarcinoma cell line HT29-D4, wherein the role of EGF and type IV collagen on cell adhesion was examined. We demonstrated that the effect of EGF on HT29-D4 cell adhesion was regulated by type IV collagen in a time- and dose-dependent manner. The incorporation of a panel of monoclonal antibodies to integrins alpha1beta1, alpha2beta1 and alpha3beta1 in adhesion medium revealed that EGF-mediated increase in the cell adhesion was mediated essentially by alpha2beta1, and the use of flow cytometry led us to conclude that this EGF effect was mediated by an increase in alpha2beta1 activation and not by an increase in cell surface expression of integrin. An indirect immunofluorescence technique was employed to demonstrate that focal adhesion kinase (FAK) and alpha2beta1 integrin were present in focal complexes in large EGF-induced lamellipodia whereas actin cytoskeleton was organised in small tips that colocalised with FAK. This pattern was observed at early time points (15 min) with a strong FAK tyrosine phosphorylation and with an increase in mitogen-activated protein kinase activity (5-15 min) as measured by immunoprecipitation and immunoblotting. We conclude that at early time points of cell adhesion and spreading, EGF exerted an inside-out regulation of alpha2beta1 integrin in HT29-D4 cells. This regulation seemed to be mediated by EGF-dependent FAK phosphorylation entailing an increase in integrin activation and their recruitment in numerous focal complexes. Furthermore after activation, FAK induced aggregation of actin-associated proteins (paxillin, vinculin and other tyrosine phosphorylated proteins) in focal complexes, leading to organisation of actin cytoskeleton that is involved in lamellipodia formation. Finally, activated alpha2beta1 integrins intervened in all these processes clustered in small focal complexes but not in focal adhesions.